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Aim

The aim of this study was to investigate the impact of a pharmacist-led pharmaceutical
care programme, involving optimization of drug treatment and intensive education
and self-monitoring of patients with heart failure (HF) within the United Arab Emirates
(UAE), on a range of clinical and humanistic outcome measures.

Methods

The study was a randomized, controlled, longitudinal, prospective clinical trial at
Al-Ain Hospital, Al-Ain, UAE. Patients were recruited from the general medical
wards and from cardiology and medical outpatient clinics. HF patients who ful-
filled the entrance criteria, and had no exclusion criteria present, were identified
for inclusion in the study. After recruitment, patients were randomly assigned to
one of two groups: intervention group or control group. Intervention patients
received a structured pharmaceutical care service while control patients received
traditional services. Patient follow-up took place when patients attended sched-
uled outpatient clinics (every 3 months). A total of 104 patients in each group
completed the trial (12 months). The patients were generally suffering from mild
to moderate HF (NYHA Class 1, 29.5%; Class 2, 50.5%; Class 3, 16%; and
Class 4, 49%).

Results

Over the study period, intervention patients showed significant (P < 0.05) improve-
ments in a range of summary outcome measures [AUC (95% confidence limits)]
including exercise tolerance [2-min walk test: 1607.2 (1474.9, 1739.5) m-month in
intervention patients vs. 1403.3 (1256.5, 1549.8) in control patients], forced vital
capacity [31.6 (30.8, 32.4) I'month in the intervention patients vs. 27.8 (26.8, 28.9)
in control patients], health-related quality of life, as measured by the Minnesota
living with heart failure questionnaire [463.5 (433.2, 493.9) unit:month in interven-
tion patients vs. 637.5 (597.2, 677.7) in control patients; a lower score in this
measure indicates better health-related quality of life]. The number of individual
patients who reported adherence to prescribed medications was higher (P < 0.05)
in the intervention group (85 vs. 35), as was adherence to lifestyle advice (75 vs.
29) at the final assessment (12 months). There was a tendency to have a higher
incidence of casualty department visits by intervention patients, but a lower rate of
hospitalization.

Conclusions
The research provides clear evidence that the delivery of pharmaceutical care to
patients with HF can lead to significant clinical and humanistic benefits.

© 2005 Blackwell Publishing Ltd
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Introduction

It has been estimated that the prevalence of heart failure
(HF) doubles with each decade of ageing. In contrast to
other cardiovascular diseases, the incidence of HF has
increased over the past 20 years because more patients
are surviving after acute myocardial infarction and the
population is getting older [1]. Even with intensive med-
ical interventions, mortality remains high in HF patients.
Many patients with more severe forms of the disease are
seriously disabled, requiring intensive follow-up and
repeated hospitalizations [2]. An important goal, there-
fore, is the development of a holistic approach to HF
management, including both pharmacological and non-
pharmacological interventions that can improve the
quality of life and control symptoms in these patients
[3].

The primary means of improving disease manage-
ment in patients with HF are via optimization of
pharmacological therapy and improving patients’ will-
ingness to comply with the prescribed treatments and
lifestyle advice, all of which require significant cooper-
ation with and participation of patients [4]. From a
pharmacological perspective, the optimal use of ACE
inhibitors, diuretics, P-blockers and vasodilators
improve the heart failure patient’s health-related quality
of life and, in the case of ACE inhibitors, extend life [5].
Qualitative research has, however, revealed general
patient confusion with regards to their medication and
a lack of understanding of the HF condition [6-8]. Fur-
thermore, the physical and mental lack of energy, which
HF patients can feel, may cause such patients to believe
that neither they nor their therapeutic management can
influence their life situation and there is a risk that these
patients become resigned to poor health [9]. In order to
help HF patients get out of this vicious circle of limita-
tion and resignation, it is important that healthcare pro-
viders, having ensured that therapy is optimized, teach
patients self-care and describe the possibilities that exist
in everyday life [10]. Education/counselling should
focus on the benefits to be gained from adherence to
prescribed medications and on helping the patient to
develop a healthy diet (in particular restricted fluid and
salt intake), to stop smoking (if applicable) and to
become involved in an exercise programme. These latter
lifestyle adjustments can be particularly challenging,
since they may conflict with patient desires, traditions
and culture [11]; however, effective counselling will
help alleviate anxiety over performing daily activities
that might provoke shortness of breath and patients can,
for example, be encouraged to increase the distance
walked over several months while monitoring their
symptoms [12].
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There is an imperative for hospital-based clinical
pharmacists to become involved in the management of
patients with chronic illness though the process of phar-
maceutical care provision. Pharmaceutical care has been
defined as the responsible provision of drug therapy for
the purpose of achieving definite outcomes that improve
a patient’s quality of life [13]. It involves collaboration
between healthcare professionals, working together
with the patient in designing, implementing and moni-
toring a therapeutic plan together with patient education
on their medications and disease state. A number of
studies have shown benefits from clinical pharmacist
involvement in the management of heart failure patients
[14—18]. These studies, which were carried out in the
USA, Canada, Australia and the UK, with one exception
[15] have looked at specific aspects of heart failure
patient care, e.g. prescribing of ACE inhibitors or home
care, rather than a comprehensive approach to both
interventions and clinical plus humanistic outcomes.

In the United Arab Emirates (UAE), the country in
which the present study was performed, clinical phar-
macy services are at an early stage of development. The
aim of this study was to investigate the following
hypothesis, as it relates to HF patients in the UAE,
within a randomized controlled clinical trial: the intro-
duction of a clinical pharmacy programme involving
optimization of drug treatment and intensive education
and self-monitoring of patients with congestive heart
failure, either prior to hospital discharge or during hos-
pital outpatient clinic appointments, will improve the
outcome of therapy as determined by objective mea-
sures of disease control, quality of life and utilization of
healthcare facilities.

Methods

Study design

The study was a randomized, controlled, longitudinal,
prospective clinical trial. The study was approved by the
Research Ethical Committee, Faculty of Medicine,
Emirates University, UAE.

The study site was Al-Ain Hospital, Al-Ain, UAE, a
450-bed facility. Patients were recruited from the gen-
eral medical wards and from cardiology and medical
outpatient clinics. The research pharmacist (A.S.) made
personal contact with each of the consultant physicians
responsible for these various areas within the hospital,
explaining the objectives of the study and how the study
would be conducted (summary of the study protocol).

Sample size
In a similar study carried out in the UK by Varma et al.
[15], statistically significant improvements were found



for the Minnesota Living with Heart Failure (MLHF)
questionnaire and for hospitalization rates as a result of
a pharmaceutical care intervention. A sample size cal-
culation based on variability of data for the MLHF ques-
tionnaire obtained in the latter study, indicated that to
detect a 10-point difference in this measure (at P = 0.05
and a power of 80%) a sample size of 38 patients per
group (intervention and control) was required. Addition-
ally, a multidisciplinary study, which addressed home
care of HF patients released from hospital, found signif-
icant improvements in a range of outcome measures
with a total sample size of 200 patients [19]. Both stud-
ies covered a period of 12 months, the study period
chosen for the present research. Based on these data, to
ensure sufficient statistical power, a target sample size
of 200 patients (100 control and 100 intervention) was
selected for the present study.

Study subjects

The study entrance criteria were as follows: confirmed
diagnosis of HF (by a hospital consultant), cognitive
status [score >6 as assessed by the Clifton Assessments
Procedures for the Elderly (CAPE) survey] and hospital
consultant consent to patient entering trial. The exclu-
sion criteria were: significant airways disease, e.g.
chronic obstructive airways disease and severe mobility
problems due to other causes, e.g. osteoarthritis [since
both these parameters would influence forced vital
capacity (FVC) and walk tests used as outcome mea-
sures in the study]. HF patients who fulfilled the
entrance criteria, and who had no exclusion criteria
present, were identified for inclusion in the study. Eligi-
ble patients were informed verbally about the study,
provided with additional written information and if will-
ing to participate were asked to sign a consent form. If
they were unable to sign the consent form by them-
selves, their next of kin or their caregivers were asked
to sign on their behalf.

After recruitment, patients were randomly assigned
to one of two groups: intervention group or control
group. The randomization was carried out using the
minimization method described by Gore [20]. Both
groups were matched as closely as possible, for the
following parameters: severity of HF (NYHA Grade I-
IV), renal function (serum creatinine >200 pmol I"' or
<200 umol 17"), other concomitant illness and cognitive
status (CAPE survey score).

Baseline measurements and assessments

Baseline measurements were performed by a research
pharmacist (A.S.) with the exception of the 2-min walk
test and the FVC test, which were performed by nursing
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staff or a pharmacy technician. They were blinded
regarding the group to which individual patients had
been assigned and received training on test administra-
tion. Nursing staff also helped in the collection of serum
creatinine data, ensuring that these was placed in each
patient’s chart prior to randomization. Each patient’s
physician was asked to grade the degree of the heart
failure according to the NYHA classification if the
information was not present in the patient’s chart. In
addition to recording the matching parameters men-
tioned above, baseline assessment involved evaluation
of each patient’s health-related quality of life (the
MLHF Questionnaire [21, 22] and the SF36 [23]). These
tests were purposefully chosen, i.e. one disease-specific
questionnaire and one generic questionnaire, as recom-
mended by Sneed et al. [10]. The questionnaires were
either self-completed by the patient, or interviewer-
administered by the research pharmacist (according to a
strict protocol on questionnaire administration), depend-
ing on the patient’s needs. Arabic versions of the ques-
tionnaires were used when the patient was unable to
understand the English version.

An objective measure of functional status and exer-
cise tolerance was obtained using a 2-min walking test
[23, 24]. Patients were told to walk at a brisk pace as
far as they could within the allotted time. The distance
covered in 2 min was measured, as described previously
by Lipkin et al. [25]. To help minimize variations in the
test results, the same physical area was used each time
and standardized directions were given to patients as
directed by Guyatt et al. [26]. The test was a challenge
for some of the more debilitated patients, but an attempt
to perform the test with each patient was undertaken and
the results recorded. During the 2-min walk test, the
times taken to walk 25 and 50 m were also recorded
[27]. Baseline assessment also involved recording body
weight, pulse and blood pressure (BP). These readings
were noted from the patient’s medical chart.

FVC was measured at baseline for each patient using
a portable Vitalograph Compact® spirometer (Vitalo-
graph Ltd., Buckingham, UK); this was used as a
measure of pulmonary oedema [26]. In addition, each
patient was interviewed by the research pharmacist to
obtain demographic details and information on medica-
tion knowledge and usage and to record symptoms. This
information was collected using a structured question-
naire, prepared and developed for this study based on
previous work in Belfast [15]. In hospitalized patients,
these baseline assessments were carried out prior to
discharge, when the patient’s condition had stabilized.
Outpatients were assessed during a scheduled clinic
visit.
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Pharmaceutical care interventions
For all patients randomized to the intervention group,
the research pharmacist had discussions with their phy-
sicians regarding drug therapy if rationalization of ther-
apy or simplification of dosage regimens were deemed
appropriate. This involved reference to the treatment
algorithm used in a previous pharmaceutical care study
in the UK [15]. Intervention patients were also educated
(in a structured fashion) on HF, their prescribed medi-
cation and the management of HF symptoms by the
research pharmacist. A printed booklet developed for
this type of education programme [15] was used and
each patient was given a copy to take home. The booklet
contained information on HF, its symptoms, the aims of
treatment, the types of medication used and their possi-
ble side-effects, diet and lifestyle changes, advice to
stick to one brand of digoxin (it having a narrow thera-
peutic index) and information on the action to take if
doses of medication were missed. Intervention group
patients were also instructed on a self-monitoring pro-
gramme (signs and symptoms of HF; compliance with
prescribed medication) in which they were asked to
become involved; a monitoring diary card (covering
1 month) was used for this purpose (Figure 1).
Intervention patients were asked to complete their
monitoring diary cards at home and to show them to
their physicians when attending an appointment. The

Start Date: /1 1 (2|3 |4
1. Physical Activity
No limitation 0
Slight limitation 1
2. Tiredness

None 0 Marked amount 2

Slight amount 1 Severe fatigue 3

3. Shortness of Breath Sitting

None 0 Marked amount 2

Slight amount 1 Severe breathlessness 3
4. Ankle Swelling
None 0
Slight amount 1
5. Body Weight
Kg

6. How many times did you get up last night to urinate?
0,1,2,3,etc.

Marked limitation 2
Unable to carry on any 3

Marked amount 2
Severely swollen 3

Name
of drug

Dose prescribed
7. DRUGS

No. of doses
taken during
the past 24
hours

Figure 1
Diary card for patient self-monitoring, covering a period of 1 month (first
4 days only shown)
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patients were asked to return their completed diary cards
to the research pharmacist for review when they visited
the hospital to receive medication refills. Reinforcement
of the educational message was carried out by the phar-
macist as deemed necessary. Copies that had been trans-
lated into Arabic were used when the patient could not
grasp English thoroughly. The patients were also asked
to record their weight daily in their diary card. An addi-
tional point for the intervention group patients was that
they were instructed to take an extra dose of their
diuretic and to contact their physician immediately if
their weight increased by 3 kg over 48 h or if there was
a marked deterioration in their HF signs/symptoms, in
particular increased shortness of breath or increased
ankle swelling. Intervention group patients were also
asked to perform daily exercise (walking). Each
intervention group patient’s physician was contacted by
telephone by the research pharmacist to discuss the self-
monitoring programme that had been introduced.

Control group patients received traditional manage-
ment, i.e. excluding counselling and education by the
research pharmacist, self-monitoring, pharmacist liaison
with physicians, etc. Both groups of patients were asked
to return to a hospital outpatient clinic at their scheduled
appointment intervals followed by the hospital (3-month
intervals) to allow follow-up assessments of their HF to
be performed.

Outcome measures

At the 3-monthly outpatient clinics, both groups of
patients were assessed as per initial baseline assess-
ments as follows: 2-min walk test (including time to
walk 25 and 50 m), BP, body weight, pulse, FVC, qual-
ity of life questionnaires (MLHF questionnaire and the
SF36), questionnaire on symptoms and knowledge of,
and compliance with, prescribed medication and life-
style advice. Medication knowledge was scored as a
percentage value relating to the number of correct
answers given to questions on name of prescribed med-
ications, daily dosage, strength, purpose of each medi-
cation and significant side effects. A score of <50% was
deemed to be poor knowledge. In relation to compliance
with prescribed medications, patient self-report on miss-
ing doses or taking extra doses of their medication,
without medical advice to do so, was considered
noncompliance. Regarding compliance with lifestyle
advice, questions on the following were asked to each
patient: dietary modification and sodium restriction,
limitation of or abstinence from alcohol, restricted fluid
intake, not sleeping flat, taking mild to moderate
exercise and smoking cessation (if appropriate). Each
parameter was awarded one mark — if the patient



Pharmaceutical care of patients with heart failure I

Table 1

The number and ages of the recruited patients who completed the study

Intervention Control
Male Female Total Male Female Total
Number of patients recruited from wards 16 18 34 21 25 46
Number of patients recruited from outpatient clinics 36 34 70 31 27 58
The total number of patients in the study 52 52 104 52 52 104
Mean age (years) 58.6 58.5 58.6 58.8 58.6 58.7
Age group (< 50) 19 17 36 18 18 36
(50-65) 25 19 44 22 21 43
> 65) 8 16 24 12 13 25
received a score of =75%, they were graded as being
compliant with lifestyle advice. Table 2

Data analysis

Data collected for patients were coded and entered into
a spreadsheet using Microsoft Excel® software. Data
cleaning was carried out by double-checking of all
entries. Once data cleaning was completed, the data
were exported into SPSS (SPSS Inc, Chicago, USA) for
statistical analysis. Summary measures, i.e. area under
the parameter—time curve, were used where possible in
the data comparisons. Outcomes for intervention and
control group patients were compared as follows: 2-min
walk test (including time to walk 25 and 50 m), BP,
pulse, and FVC results were compared using the area
under the curve (AUC) method (independent samples #-
test). In addition, the independent sample 7-test was used
in the statistical comparison of the mean values at 0, 3,
6, 9 and 12 months.

Quality of life questionnaire (MLHF questionnaire
and the SF36) scores were compared using the AUC
method (independent samples #-test). In addition, the
Mann—Whitney U-test was used to compare mean
scores at 0, 3, 6, 9 and 12 months. Responses from the
questionnaire on symptoms were compared using the
Mann-Whitney U-test or the Chi*-test as appropriate for
data obtained at O and 12 months. The explore-
descriptive test (SPSS) was used to measure the
confidence intervals for each parameter. A P-value of
<0.05 was considered statistically significant.

Results

A total of 221 HF patients (109 intervention; 112 con-
trol) were recruited into the study. Two patients in each
group died during the study; in addition, three patients
withdrew from the intervention group and six from the

Disease status of heart failure patients who completed the
study

Disease status Intervention  Control
Ischaemic heart disease (total) 54 49
Hypertension (total) 24 24
Ischaemic heart disease and 5 5
hypertension
Diabetes (total) 18 20
Diabetes and ischaemic heart disease 3 7
Diabetes and hypertension 1 2
Cardiomyopathy 1 2
Mitral valve disease 15 21

control group during the study, meaning that a total of
104 patients in each group completed the 12-month
follow-up study. The patients were generally suffering
from mild to moderate heart failure (NYHA Class 1,
29.5%; Class 2, 50.5%; Class 3, 16%; and Class 4, 4%).
Demographic details of the patients who completed the
study are summarized in Tables 1 and 2. It is clear from
these data that the minimization technique led to good
matching of the intervention and control patients.

Two-minute walk test

The results for the 2-min walk test are presented in
Table 3. As can be seen from the table, the mean data
for the intervention patients increased over time, while
the results for the control patients stayed approximately
constant. Statistical significance was reached for the
improvement in intervention patient data at the
6-month, 9-month and 12-month follow-up periods
(P <0.05; df =197). The AUC summary data for this
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Table 3

Mean distance walked (metres) in 2 min by the intervention group and control group patients at each of the assessment periods

Group Baseline (m) 3 months (m) 6 months (m) 9 months (m) 12 months (m) AUC (m-month)
Intervention (95% 124.0 128.8 136.1 138.5 140.2 1607.2
confidence limits) (1132, 134.8) (1178, 139.8) (1250, 1472) (1273, 149.7) (1289, 151.5) (1474.9, 1739.5)
Control (95% 120.8 118.5 114.6 115.4 117.2 1403.2
confidence limits) (1082, 133.4)  (106.1, 130.9)  (102.4, 126.8)  (103.4, 1274)  (105.2, 129.6) (1256.5, 1549.8)
P-value 0.702 0.212 0.011 0.006 0.001 0.043

Based on 101 intervention patients and 98 control patients at all time points (df = 197).

parameter were also statistically significant (P < 0.05;
df =197). Three patients from the intervention group
and six patients from the control group did not feel well
enough to undertake the test at each interval. As men-
tioned in Methods, the time taken to walk 25 and 50 m
was also recorded. These proved to be less sensitive
measures, and although there were trends within the
data towards improved performance in the intervention
group, at only one time point (6 months for both the 25-
m and the 50-m results) were there statistically signifi-
cant differences between the two groups (25 m,
P <0.05,df=173; 50 m, P > 0.05, df = 172); AUC data
for the 25- and 50-m time tests did not reach statistical
significance.

Forced vital capacity (FVC; )

At baseline assessment, intervention group and control
group patients exhibited approximately the same FVC
data [mean (95% confidence limits)] of 2.41 (2.2, 2.6)
for the intervention patients and 2.3 1 (2.2, 2.4) for the
control patients. Over time the intervention patients
showed improved performance in this test, with statisti-
cally significant improvements when compared with
control patients at 6, 9 and 12 months. The AUC data
for this parameter also indicated a statistically signifi-
cant improvement (over control group data), i.e. 31.6
(30.8, 32.4) for the intervention group vs. 27.8 (26.8,
28.9) for the control group (P < 0.05, df =206).

Blood pressure and pulse

There were no statistically significant differences in sys-
tolic BP, diastolic BP and pulse between the two groups
at baseline; however, all parameters were improved
(P<0.05, df=206) over time in the intervention
patients from the 3-month assessment onwards. Mean
data at 12 months for each of the parameters for inter-
vention and control groups respectively were: systolic
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260
)
9 40
% 20
z 0 I I I I
Baseline 3 month 6 month 9 month 12 month
Figure 2

Mean Minnesota Living with Heart Failure questionnaire scores for
intervention group and control group patients at each of the assessment
periods. Intervention (), control (M)

BP 122.1 (120.7, 123.5) vs. 127.1 (124.9, 129.4); dias-
tolic BP 81.5 (80.3, 82.7) vs. 86.6 (84.6, 88.5); pulse
75.3 (74.6, 76.1) vs. 82.9 (81.5, 84.2). Summary AUC
data were also improved in the intervention patients
(P <0.05, df =206).

Quality of life questionnaires

Minnesota Living with Heart Failure Questionnaire
(MLHFQ) Data analysis using the nonparametric
Mann—Whitney U-test revealed that although the data
were equivalent at baseline, the intervention group
patients tended to score lower on this questionnaire com-
pared with control group patients throughout the remain-
der of the study period (P < 0.05), indicating that their
heart failure was not preventing them from living as they
wanted, to as great an extent as for control group patients
(Figure 2). The summary measure (AUC) for this param-
eter was also statistically significantly lower in the inter-
vention group [463.5 (433.2, 493.9)] vs. the control
group [637.5 (597.2, 677.7)] (P <0.05, df =206).

SF36 questionnaire Intervention group patients, in gen-
eral, scored higher on this questionnaire in each of the
eight domains compared with control group patients,



indicating that the health-related quality of life of the
intervention group patients was not affected by their
health to as great an extent as for control group patients.
The data for the different domains of the SF36 question-
naire are presented in Table 4. Summary measure data
(AUC) indicated that intervention groups achieved
significantly higher scores (P < 0.05, df =206) for all
domains except general health and physical functioning
(P >0.05, df =206).

HF symptoms

At baseline, the number of patients in the intervention
group and the control group, respectively, who reported
HF symptoms such as orthopnoea at rest (75 vs. 84),
paroxysmal nocturnal dyspnoea (59 vs. 71), palpitation
(98 vs. 100), chest pain at rest (57 vs. 65) and chest pain
on exertion (90 vs. 93) was approximately the same. The
number of intervention patients who reported these
symptoms decreased over time, the 12-month data being
as follows for intervention and control group patients,
respectively: orthopnoea at rest (51 vs. 81), paroxysmal
nocturnal dyspnoea (29 vs. 60), palpitation (76 vs. 101),
chest pain at rest (32 vs. 57) and chest pain on exertion
(88 vs. 95).

Questionnaire outcome measures on

medication knowledge

Medication knowledge was assessed from the patient
assessment questionnaire. Chi*-analysis was used to
compare the differences in medication knowledge
between the intervention group and the control group
at baseline and after 12 months. At baseline the num-
ber of patients in the intervention group and the con-
trol group, respectively, whose medication knowledge
was deemed poor was approximately the same (80 vs.
82); it was not statistically different (P > 0.05, df = 1).
There was a significant improvement in the
intervention group patients after 12 months (20 vs. 84;
P <0.05,df =1).

Self-reported compliance with medications and

lifestyle advice

Compliance with the prescribed medication and compli-
ance with the recommended lifestyle adjustments were
also assessed from the patient assessment questionnaire.
The number of intervention group patients vs. control
patients who exhibited self-reported compliance with
the prescribed medicines (85 vs. 35) and lifestyle adjust-
ment (75 vs. 29) was higher than in control group
patients at 12 months (P < 0.05, df =1). The baseline
scores for these parameters were 33 vs. 32 and 22 vs. 23
respectively (P > 0.05, df = 1).

Pharmaceutical care of patients with heart failure I

Hospital admissions and emergency visits

The patients’ records and the patient assessment ques-
tionnaire indicated that the intervention group patients
(Table 5) had fewer hospital admissions when compared
with the control group patients. These documents, how-
ever, indicated that the intervention group patients had
more casualty clinic visits compared with the control
group patients. The average cost per day on a medical
ward in a private hospital in the UAE is about £150 and
it is much higher than the average cost of a casualty
visit, which approximates to £60. The mean length of
stay in hospital due to HF for intervention group patients
was 9.3 days, while that for control group patients was
10.2 days.

It was not possible to differentiate how the different
individual components of the pharmaceutical pro-
gramme gave rise to the improvements noted above. All
patients were receiving an ACE inhibitor at the start of
the study, and as such, optimization of therapy pertained
mainly to adjusting the dosage of this agent or changing
to a selective angiotensin II agent if cough was a noted
side effect. Although not specifically examined, it
appears that improved compliance with medications and
lifestyle advice were the keys to success of the pharma-
ceutical care intervention, rather than via pharmacolog-
ical regimens being optimized. More changes to doses
were, however, required in patients who were recruited
from the hospital inpatient setting than from the outpa-
tient clinic setting (ratio 1.5: 1, hospital : outpatient)
over the 12-month study period, probably reflecting
more serious pathology in the former group of patients.

Discussion

Methodology used

All intervention approaches (e.g. HF education booklet)
and data collection instruments were found to be fit for
the purpose and presented no major difficulties during
the research study. As has been found in other interven-
tion studies in HF patients, the SF36, the MLHF ques-
tionnaire [10], the walk test [28] and pulmonary
function testing [29] provided useful quantitative data
for comparison purposes between the two patient
groups. Sneed et al. [10] suggested the beneficial use of
the MLHF questionnaire and SF36 questionnaires
together — this benefit was confirmed in the present
study, in that different aspects of health-related quality
of life could be examined at each sampling interval. This
multidimensional approach has been supported recently
in a study by Westlake et al. [28]. The walk tests were
generally easy to administer, although they could not be
completed by all patients at all assessments due to a
number of patients not being well enough to complete
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Table 5

Hospital admissions and emergency visit cost for the control and the intervention patients over the 12-month study period

Number of Cost Sub-total No. of hospital Mean length Cost Sub-total
Group casualty visits per visit cost admissions of stay (days) per day cost Total cost
Intervention 33 £60 £1980 22 9.3 £150 £30 690 £32 670
Control 25 £60 £1500 36 10.2 £150 £55 080 £56 580

the tests. The pulmonary function tests were again easy
to perform and provided details on a further aspect of
HF control. The chart reviews and questionnaire admin-
istration were time-consuming to complete; however,
they provided useful clinical and self-reported data that
were not available from other sources. The research
pharmacist delivered the pharmaceutical care pro-
gramme and was also involved in some aspects of data
collection. The possible bias that this could have intro-
duced to the study was minimized, in those cases where
the outcome questionnaires could not be self-completed
by patients, by ensuring that a strict protocol for ques-
tionnaire administration was adhered to, as designated
in the SF36 manual. Nursing staff and the pharmacy
technician who were involved in carrying out the 2-min
walk test and the FVC test were blinded to the group to
which the patient belonged (control vs. intervention).
Again, strict protocols for test administration were
adhered to.

Main findings of the study
The analysis of the current study showed that there were
significant improvements in the clinical and humanistic
outcomes for the intervention group patients following
the implementation of the pharmaceutical care pro-
gramme when compared with the control group patients.
The findings revealed that the patients in the interven-
tion group were able to walk a greater distance than the
control group patients, in all assessment periods post
baseline (Table 3) and positive trends, although gener-
ally not statistically significant, were also evident for the
times taken to walk 25 m and 50 m. The summary mea-
sure (AUC) for the 2-min walk test also revealed a
significant improvement when intervention patients’
data were compared with control patients’ data. Collec-
tively, the results indicate that exercise tolerance was
improving in the intervention group, while in the control
group patients it was either remaining static or decreas-
ing. This demonstrates a positive clinical response to
pharmaceutical care provision, consistent with the con-
clusion that improved exercise capacity is a measure of

success in the management of HF [30-32]. The research
data revealed that there was a significant difference
between the two groups with regard to BP (systolic and
diastolic) and pulse, which was considered surprising as
the majority of patients were receiving treatment with
diuretics, ACE inhibitors and digoxin throughout the
study period. These outcomes were probably due to the
comprehensive education of patients and their families,
the provision of dietary and other lifestyle advice, the
review of medications and the intensive follow-up pro-
gramme. Also, the decreases in diastolic and systolic BP
together with the decreased pulse rate were likely to be
due, at least in part, to improved compliance with pre-
scribed drugs in the intervention group patients. The
intervention group patients were advised to consume not
more than 2 g of salt per day. Also, the patients in the
intervention group were strongly advised to drink only
moderate quantities of water and to drink not more than
30 ml per day of spirit [11, 33]. This advice may also
have influenced the latter outcomes. Meyer [34] has
commented that by analysis of heart rate, one could
properly assess the autonomic tone and better appraise
the control of sinus node functionality. Furthermore, a
correlation between heart rate and atherosclerosis pro-
gression exists, in that an increase in heart rate of five
beats per minute corresponds to an increase in the ath-
erosclerosis progression score of 0.21 and an increase
in the stenosis progression score of 0.27 [35]. This latter
author emphasized the importance of decreasing heart
rate in HF patients by adhering to drug regimens and
lifestyle modifications.

The present findings revealed that there was also a
successful trend for the intervention group patients to
have higher FVC readings during receipt of the pharma-
ceutical care interventions. Pulmonary function testing
was used in the Framingham Study as an indicator of
worsening HF [36].

Data analyses of the scores obtained using the MLHF
questionnaire indicated that the intervention group
patients’ heart failure did not affect their quality of life
to as great an extent as in the control group patients
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(Figure 2). Also, analyses of SF36 scores demonstrated
that the intervention group patients’ quality of life had
improved over time, while that of the control group
patients remained at a relatively constant level (Table 4).
HF and the related symptoms greatly affect the patients’
ability to perform normal daily activities, thereby affect-
ing their health-related quality of life [37]. The results
of the present study therefore indicate that pharmaceu-
tical care interventions can have a positive impact on
how HF patients are able to cope with daily activities.

Researchers have estimated that the rate of noncom-
pliance with prescribed medications ranges from 25%
to 50% [38]. Noncompliance has been implicated as a
major cause of unnecessary hospitalization of patients
with HF [39]; it has been shown in one study that 27%
of patients hospitalized for HF were re-hospitalized
within 90 days [40], with most of these hospitalizations
resulting from medication or dietary noncompliance.
Better patient counselling and education are essential
for improving outcomes, including patient compliance
[33]. Patients in the intervention group received inten-
sive education from the research pharmacist on their
prescribed medicines, including dosage, side effects,
and indications, and the need to adhere to both the
prescribed medication regimen and lifestyle changes.
This information was supported by a patient information
booklet, prepared and developed for this study [15].

It has recently been reported that HF is the single
most frequent cause of hospitalization in people aged
265 years [10]. Although the mean age of the patients
participating in the present research was considerably
less than 65 years (Table 1), the findings of the present
study indicated a decrease in the number of hospital
admissions in the intervention group patients when com-
pared with the control group (Table 5). This was prob-
ably due to a whole range of positive factors that came
about as a result of the pharmaceutical care interven-
tions, not least improved compliance with the prescribed
medications and lifestyle recommendations. Also, the
intervention patients tended to seek help more fre-
quently at the casualty department, perhaps indicating a
better understanding of the need for early medical inter-
vention in their heart failure management when symp-
toms were deteriorating. Although opportunity costs
were not measured in the present study, the cost savings
indicated in Table 5 are likely to more than cover the
cost of pharmaceutical input.

The present study, which covered a period of
12 months, demonstrated significant improvements in a
range of outcome measures with a total sample size of
208 HF patients. The UK study on which the present
study was based [15] found that it was difficult to
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assess definitively the impact of the interventions due
high patient drop-out rates, although there were
improvements in a number of the measured parameters.
Patient drop-out was not an issue in the present study,
highlighting differences in patient approaches to phar-
macy-led research in different settings. Also of note
was the fact that the patients in the UK study were
much older (mean age >70 years) than the patients
in the present study (mean age <60 years), which
undoubtedly had an effect on continued study participa-
tion. Age-related reasons for withdrawal in the UK
study included difficulty in arranging transportation
and becoming too confused to continue involvement
[15]. These were clearly not issues in the present study.
Ethnic differences in the two study populations were
also likely to have an impact on both continued study
participation and on adherence to advice (intervention
patients) given by the pharmacist.

Conclusions

The present study was designed to measure the impact
of pharmaceutical care on a wide range of clinical and
humanistic outcomes related to the different aspects of
health status in patients with HF. The broad range of
data in the present work allowed a comprehensive
assessment of the potential benefit of pharmaceutical
care interventions on patient health status and gave some
preliminary information on costs. Enhanced patient out-
comes, as a result of pharmaceutical care delivery, were
seen, as exemplified by improvements in:

* Quality of life as measured by SF36 and MLHF
questionnaires.

* Exercise capacity (measured by 2-min walk test).

* Pulmonary function, blood pressure and pulse.

* Hospital admission rates (and overall hospital-based
costs).

e Self-reported compliance with the prescribed HF
medication and lifestyle advice.
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